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SUHVVXUHGHSHQGHQWWKHIORZSURYLGHGWRFRQVXPHUVGHSHQGVRQWKHDYDLODEOHK\GUDXOLFSUHVVXUH+RZHYHUWRDWWDLQ
PRUHUHDOLVWLFUHVXOWV:'6PRGHOVPXVWDOVRLQFOXGHOHDNDJHEDFNJURXQGDQGEXUVWV
:'6PRGHOVDUHDEOHWRFRPSXWHQRGHKHDGVDQGOLQNIORZVIRUDIL[HGVHWRIUHVHUYRLUWDQNOHYHOVDQGWKLVLV
DFFRPSOLVKHGE\VROYLQJVLPXOWDQHRXVO\WKHPDVVFRQVHUYDWLRQHTXDWLRQIRUHDFKQRGHDQGWKHKHDGORVVUHODWLRQVKLS
IRUHDFKOLQNLQWKHQHWZRUN,QGHPDQGGULYHQPRGHOVWKHQRGDORXWIORZVDUHDVVXPHGFRQVWDQWLUUHVSHFWLYHRIWKH
QHWZRUNSUHVVXUHV%XW LI WKHPRGHO DVVXPHV WKDW WKH QRGDO RXWIORZVGHSHQGRQ WKH DYDLODEOHSUHVVXUH WKHQ LW LV
FODVVLILHGDVSUHVVXUHGULYHQ%RWKVLPXODWLRQDSSURDFKHVKDYHDQXQTXHVWLRQDEOHYDOXHIRUSODQQLQJGHVLJQGLDJQRVLV
DQG RSHUDWLRQ RI:'6+RZHYHU WKH GHPDQGGULYHQ DSSURDFK LV TXLWH DFFXUDWHZKHQ WKH V\VWHPRSHUDWHV XQGHU
³QRUPDO´FRQGLWLRQVDGHTXDWHSRVLWLYHSUHVVXUHVZKLOHSUHVVXUHGULYHQDSSURDFKLVPRUHVXLWDEOHIRUVFHQDULRVWKDW
WDNHLQWRFRQVLGHUDWLRQWKHLPSDFWRISUHVVXUHFKDQJHRQWKHIORZVXSSOLHG
(3$1(7>@ LVRQHRI WKHPRVWZLGHVSUHDGVRIWZDUHXVHGIRU:'6VLPXODWLRQ(3$1(7LVFRPSRVHGE\ WZR
SLHFHVRIVRIWZDUHWKHVROYHUFRPSRQHQWHSDQHWGOOZKLFKGHDOVZLWKWKHK\GUDXOLFFRPSXWDWLRQVDQGWKHJUDSKLFDO
XVHULQWHUIDFHFRPSRQHQW(SDQHWZH[HZKLFKKDQGOHVXVHULQSXWRXWSXWDQGDOVRFRPPXQLFDWHVZLWKWKHVROYHU
(3$1(7XVHVDGHPDQGGULYHQVLPXODWLRQPRGHOWRSUHGLFWWKH³G\QDPLF´K\GUDXOLFDQGWKHZDWHUTXDOLW\EHKDYLRU
RISUHVVXUL]HGSLSHQHWZRUNVRYHUDQH[WHQGHGSHULRGRIWLPH+RZHYHU WKHUHDUHVRPHSUHVVXUHGULYHQ(3$1(7
H[WHQVLRQVWKDWPRGLILHGWKHVROYHUIXQFWLRQDOLW\WRFRPSXWHWKHSUHVVXUHGHSHQGHQWGHPDQG7KLVSDSHUSUHVHQWVWKH
DSSURDFKIROORZHGE\:DWHU1HW*HQ>@DQG WKHFKDQJHVPDGH WR WKH LQWHUIDFHPDLQO\ZLWK WKHGHILQLWLRQRIQHZ
SURSHUWLHV IRU WKHSLSHREMHFWDQGVROYHUFRPSRQHQWV WRGHDOZLWK WKHSUHVVXUHGHSHQGHQWGHPDQGDQG OHDNDJH±
EDFNJURXQGDQGEXUVWV
%HVLGHVWKHLQWURGXFWLRQWKHSDSHULQFOXGHVDVHFWLRQRIEDFNJURXQGZRUNWKDWLQFOXGHVDVKRUWOLWHUDWXUHUHYLHZ
DQGWKHGHILQLWLRQRIWKHSUHVVXUHGULYHQPRGHO7KHQWKH:DWHU1HW*HQSUHVVXUHGULYHQDSSURDFKLVGHVFULEHGDQG
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%ULHIOLWHUDWXUHUHYLHZ
'HPDQGGULYHQVLPXODWLRQDVLPSOHPHQWHGLQ(3$1(7KDVLWVRULJLQLQWKHJOREDOJUDGLHQWDOJRULWKP**$RI
7RGLQLDQG3LODWL>@DQGFDQEHXVHGWRGHWHUPLQHWKHQRGDOKHDGVFRQVLGHULQJWKDWWKHZDWHUGHPDQGDVVXPHVIL[HG
DQGNQRZQYDOXHVWKDWDUHDVVLJQHGWRQRGHV3UHVVXUHGULYHQVLPXODWLRQFRQVLGHUVQRGDORXWIORZVDVYDULDEOHVWKDW
GHSHQGRQWKHDYDLODEOHSUHVVXUHDQGVHYHUDOPHWKRGVKDYHEHHQSURSRVHGRYHUWKH\HDUVWRIRUPXODWHWKLVGHSHQGHQF\
6RPHDXWKRUV2]JHUDQG0D\HU>@7RGLQL>@$QJDQG-RZLWW>@SURSRVHGPRGHOOLQJDSSURDFKHVEDVHGRQWKH
'HPDQG'ULYHQ$QDO\VLV''$DQGLWHUDWLYHO\DGGDUWLILFLDOUHVHUYRLUV2WKHUV*HUPDQRSRXORV>@:DJQHUHWDO
>@:XDQG:DOVNL>@:XHWDO>@SURSRVHGDSSURDFKHVEDVHGRQDSUHVVXUHGHPDQGUHODWLRQVKLSVHH>@
IRUDFRPSDULVRQRIPHWKRGVEDVHGRQQRGDOKHDGDQGQRGDOIORZ7KHDSSURDFKHVEDVHGRQDUWLILFLDOUHVHUYRLUVKDYH
WKHDGYDQWDJHRIDYRLGLQJWKHLQWURGXFWLRQRIH[WUDSDUDPHWHUVLQWKHPRGHOEXWFKDQJHVWKHQHWZRUNWRSRORJ\ZKLFK
PD\LQFUHDVHWKHFRPSXWDWLRQWLPHIRUODUJHQHWZRUNV7KHDSSURDFKHVEDVHGRQWKHSUHVVXUHGHPDQGUHODWLRQVKLS
LQWURGXFHQHZSDUDPHWHUVLQWKHPRGHOWKLVPHDQLQJH[WUDFDOLEUDWLRQHIIRUWEXWDUHVLPSOHWRFRPSXWH
7KHRULJLQDO(3$1(7>@FDQDVVRFLDWHDQHPLWWHUWRHDFKQRGH(PLWWHUVDUHGHYLFHVWKDWPRGHOWKHIORZWKURXJK
DQR]]OHRURULILFHWKDWGLVFKDUJHVWRWKHDWPRVSKHUH7KHIORZUDWHWKURXJKWKHHPLWWHULVGHILQHGDVDSRZHUIXQFWLRQ
RIWKHQRGDOSUHVVXUHXVLQJDQHPLWWHUFRHIILFLHQWDQGDQH[SRQHQW(3$1(7HPLWWHUVFDQVLPXODWHK\GUDQWVEXWWKH\
FDQDOVREHXVHG WRPRGHOWKHSUHVVXUHGHSHQGHQWGHPDQGV+RZHYHU WKH\SURGXFHZURQJUHVXOWVZKHQWKHQRGDO
SUHVVXUHEHFRPHVQHJDWLYHDQGDOVRWKHUHLVQRXSSHUOLPLWIRUWKHHPLWWHUIORZ7RGLQL>@:XHWDO>@
7RGLQL>@VXJJHVWHGDPRGLILFDWLRQLQWKHHPLWWHUGHYLFHLQRUGHUWRDYRLGVXFKEHKDYLRU,QRUGHUWRFLUFXPYHQWWKLV
OLPLWDWLRQ5RVVPDQ>@SURSRVHGDWHFKQLTXHWKDWDWWDFKHVDVWDWXVYDULDEOHWRWKHHPLWWHUGHYLFHV
&KHXQJHWDO>@SURSRVHGDQ(3$1(7H[WHQVLRQIRU3UHVVXUH'ULYHQ$QDO\VLV3'$XVLQJDSUHVVXUHGHPDQG
UHODWLRQVKLSE\FKDQJLQJWKH(3$1(7VROYHUWRLQFOXGHWKHSUHVVXUHGHSHQGHQWGHPDQGVGLUHFWO\LQWKHK\GUDXOLF
PRGHO7KH(3$1(7XVHULQWHUIDFHZDVQRWPRGLILHGDQGQHZSDUDPHWHUVZHUHLQFOXGHGLQWKH(3$1(7LQSXWILOHWR
DFFRPPRGDWHWKH3'$+D\XWLHWDO>@SURSRVHGDQLWHUDWLYHSURFHGXUHWRLPSOHPHQWWKHKHDGGHSHQGHQWDQDO\VLV
LQZKLFKWKHQRGDOGHPDQGLVDGMXVWHGDFFRUGLQJWRWKH(3$1(7UHVXOWVGHPDQGDQGSUHVVXUHDQGWRWKHGHPDQG
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VDWLVIDFWLRQUDWLRFKRVHQDVWKHSUHVVXUHRXWIORZUHODWLRQVKLSIRUHDFKFDWHJRU\RIGHPDQG/HDNDJHZDVLPSOHPHQWHG
XVLQJWKH(3$1(7HPLWWHUGHYLFHV3DWKLUDQD>@XVHGHPLWWHUVWRLQFOXGH3'$VXSSRUWDWWKH(3$1(7VROYHUOHYHO
7KHRULJLQDO VROYHU IXQFWLRQVZHUH UHSODFHGE\ZUDSSLQJ IXQFWLRQV WKDW FDUU\RXW WKH UHSODFHPHQWRI GHPDQGVE\
HPLWWHUVLQYRNLQJWKHQWKHRULJLQDOIXQFWLRQV7KHSUHVVXUHEDVHGGHPDQGZDVWKHQFRPSXWHGE\DQLWHUDWLYHGHPDQG
GULYHQSURFHVVDYRLGLQJQHJDWLYHSUHVVXUHVGXULQJWKHLWHUDWLYHSURFHVVE\LQWURGXFLQJDVWDWHYDULDEOHDVVRFLDWHGWR
WKHHPLWWHUV
7RGLQL>@SURSRVHGDQH[WHQGHGJOREDOJUDGLHQWDOJRULWKPWRVLPXOWDQHRXVO\VROYHIRUQRGDOKHDGVDQGGHPDQGV
FRQVLGHULQJKHDGGULYHQGHPDQGRUOHDNDJH*LXVWROLVLHWDO>@H[WHQGHGWKH7RGLQLVLPXODWLRQPRGHOLQRUGHUWR
DFFRXQWIRUSUHVVXUHGULYHQOHDNDJHDWWKHSLSHOHYHO
3UHVVXUHGULYHQPRGHO
7ZRW\SHVRISUHVVXUHGHSHQGHQWGHPDQGVDUHFRQVLGHUHGFRQVXPSWLRQVDQGOHDNDJHEDFNJURXQGDQGEXUVWV)RU
SUHVVXUHGHSHQGHQWFRQVXPSWLRQLWLVDVVXPHGWKDWWKHDYDLODEOHGHPDQGTLDYOLVFRPSXWHGEDVHGRQWKHIROORZLQJ
SUHVVXUHGHPDQGUHODWLRQVKLS>@
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
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7
S S$ $ DUHWRSRORJLFDOLQFLGHQFHVXEPDWULFHVRIVL]HQSîQQDQGQSîQUHVSHFWLYHO\REWDLQHGIURPWKHJOREDO
WRSRORJLFDOLQFLGHQFHPDWUL[ SQ SQ S$ $ $ª º ¬ ¼ RIVL]HQSîQQQ$QQLVDQQîQQGLDJRQDOPDWUL[ZKRVHJHQHULF
HOHPHQWLVWKHSUHVVXUHGHSHQGHQWGHPDQG
*LXVWROLVLHWDO >@H[WHQGHG WKH7RGLQL¶V IRUPXODWLRQ LQRUGHU WRDFFRXQW IRU OHDNDJH IORZ UDWHV WKURXJK WKH
UHGHILQLWLRQRIWKHGLDJRQDOPDWUL[$QQWKHHOHPHQWVDUHWKHVFDODUSURGXFWTDYOTOHDN+ZKHUHTDYOLVWKHYHFWRURI
SUHVVXUHGHSHQGHQWQRGDOGHPDQGVDQGTOHDN TOHDNTOHDNTQQOHDNLVWKHYHFWRURIQRGDOOHDNDJHV
7KHVROXWLRQRIZLWKSUHVVXUHGHSHQGHQWGHPDQGVGHILQHGE\DQGFRQVLGHULQJSLSHOHDNDJHLVJLYHQE\7RGLQL
>@DQG*LXVWROLVLHWDO>@
LWHU LWHU LWHU
QQ QQ QQ''/ ' '/   
  LWHU LWHU LWHUQS SS SQ QQ$ $ ' $ ''/   
       LWHU LWHU LWHU LWHU LWHU LWHU LWHU LWHU LWHUQS DYO OHDN QS SS S SS QQ) $ 4 T T $ ' $ + $ 4 ''/ +ª º     ¬ ¼  
  LWHU LWHU LWHU+ $ )   
      LWHU LWHU LWHU LWHU LWHU LWHUSS SS SQ S4 4 ' $ 4 $ + $ +      
  LWHU LWHU LWHU LWHU LWHU+ + + +M     
  LWHU LWHU LWHU LWHU LWHU4 4 4 4M     
ZKHUH'SSLVWKHGHULYDWLYHRI$SSZLWKUHVSHFWWRSLSHIORZ'/QQDQG'QQDUHWKHGHULYDWLYHVRITOHDNDQGTDYOHOHPHQWV
ZLWK UHVSHFW WRSLSHSUHVVXUH DQGQRGDO SUHVVXUH UHVSHFWLYHO\7KH LWHUDWLYHSURFHVV VWDUWVZLWK߮௜௧௘௥ୀ଴ ൌ ͳHDFK
HOHPHQWܪ௜௧௘௥ୀ଴LVVHWHTXDOWRWKHFRUUHVSRQGLQJQRGHHOHYDWLRQSOXVWKHPD[LPXPUHIHUHQFHSUHVVXUHRILWVSUHVVXUH
GHSHQGHQWGHPDQGVDQGHDFKHOHPHQWRIܳ௜௧௘௥ୀ଴LVVHW WRWKHLQYHUVHRIWKHKHDGORVVFRHIILFLHQWRIWKHUHVSHFWLYH
SLSH7KHUHOD[DWLRQFRHIILFLHQW߮௜௧௘௥ א ሾͲǡͳሿ LVXVHG WR LPSURYHFRQYHUJHQFHZKHQXSGDWLQJ WKHQRGDOKHDGDQG
IORZHVWLPDWHV>@
3UHVVXUHGULYHQ±WKH:DWHU1HW*HQDSSURDFK
7KHSUHVVXUHGHPDQGUHODWLRQVKLSLQUHTXLUHVWKHGHILQLWLRQRIWKUHHSDUDPHWHUV3UHI3PLQDQGĮIRUHDFKQRGH
$PRQJWKHVHWKHWULFNLHVWLVWKHGHILQLWLRQRIWKHUHIHUHQFHSUHVVXUHEHFDXVHWKDWUHIHUHQFHFDQGLIIHUIURPQRGHWR
QRGH WR WDNH LQWR DFFRXQW WKH KHLJKW RI WKH VXUURXQGLQJ EXLOGLQJV UHSUHVHQWHG E\ WKH QRGHV ,Q:DWHU1HW*HQ WKH
UHIHUHQFHSUHVVXUHRIHDFKQRGH LVVHWDVDXVHUGHILQHGIXQFWLRQRI WKHQXPEHURIVWRUH\VDERYHJURXQG1± WKH
GHIDXOWIXQFWLRQLV31 1ZLWK3LQ.3DUHTXLUHPHQWRIWKH3RUWXJXHVHUHJXODWLRQ
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7KH(3$1(7SURSHUWLHVRIMXQFWLRQQRGHVDUHPRGLILHGWRSHUPLWWKHVSHFLILFDWLRQRIWKHQXPEHURIVWRUH\VDQG
WKH IXQFWLRQ WR FRPSXWH WKH UHIHUHQFH SUHVVXUH 7KH (3$1(7 'HPDQG (GLWRU ZDV DOVR PRGLILHG WR DOORZ WKH
VSHFLILFDWLRQRIWKHUHTXLUHGSDUDPHWHUVWRVXSSRUWWKHSUHVVXUHGULYHQVLPXODWLRQ)RUHDFKGHPDQGFDWHJRU\EHVLGHV
WKHEDVHGHPDQGDQGWLPHSDWWHUQLWLVSRVVLEOHWRVSHFLI\DGLIIHUHQW3PLQDQGĮ7RKDQGOHOHDNDJHDVVSHFLILHGLQ
GHIDXOWSDUDPHWHUVIRUWKHEDFNJURXQGOHDNDJHWKHFRHIILFLHQWȕNDQGWKHH[SRQHQWĮNDQGIRUWKHEXUVWVOHDNDJHWKH
FRHIILFLHQW&NDQGWKHH[SRQHQWįNDUHVHWDWWKH(3$1(7SURMHFWGHIDXOWVEXWWKHVHGHIDXOWYDOXHVFDQEHUHVHWIRU
HDFKSLSHZLWKFXVWRPL]HGYDOXHV$WUXQWLPHWKHSUHVVXUHGULYHQSDUDPHWHUVDUHH[SRUWHGDQGHPEHGGHGLQDQ³LQS´
ILOHDQGUHDGE\WKH(3$1(7K\GUDXOLFVROYHU7KHQHZSDUDPHWHUVDUHFRQYHUWHGLQVLGHWKHVROYHUWRWKHLQWHUQDO
V\VWHPRIXQLWV
,QVLGHWKH(3$1(7VROYHUWZRQHZIXQFWLRQVDUHGHFODUHGLQ³IXQFVK´DQGLPSOHPHQWHGLQWKH³K\GUDXOLFF´ILOH
YRLG3'GHPDQGVYRLGDQGYRLG3'OHDNDJHVYRLG7KHIXQFWLRQ3'GHPDQGVXVHVWKHFXUUHQWSDWWHUQPXOWLSOLHUWR
FRPSXWHWKHFXUUHQWGHPDQGYDOXHXVLQJWKHSUHVVXUHGHPDQGUHODWLRQVKLSDQGWKHGHULYDWLYHWHUPIRUHDFKQRGH
7KHIXQFWLRQ3'OHDNDJHVFRPSXWHVWKHOHDNDJHIORZIRUHDFKSLSHDQGDOVRWKHGHULYDWLYHWHUPV7KHVROYHUIXQFWLRQ
YRLGQHZFRHIIVYRLGZDVFKDQJHGLQRUGHUWRDFFRXQWIRUWKHQHZGHULYDWLYHWHUPVFRPSXWHGLQWKHQHZIXQFWLRQV
7KHIXQFWLRQLQWQHWVROYHLQWGRXEOHZKLFKVROYHVWKHQHWZRUNQRGDOHTXDWLRQVIRUKHDGVDQGIORZVXVLQJ7RGLQL¶V
*UDGLHQWDOJRULWKPZDVFKDQJHGWRWKHQHZIRUPXODWLRQRIWKHDOJRULWKP7KHSVHXGRFRGHRI)LJLOOXVWUDWHVWKH
LWHUDWLYHSURFHVVXVHGWRVROYHWKHV\VWHPRIHTXDWLRQV


)LJ(3$1(7FRGHDGDSWDWLRQIRUSUHVVXUHGULYHQGHPDQGVDQGSLSHOHDNDJH
7KH HPEHGGLQJ RI WKH SUHVVXUHGHPDQG UHODWLRQVKLS LQWR WKH K\GUDXOLF VROYHU FUHDWHV VRPH GLIILFXOWLHV WR WKH
FRQYHUJHQFHRIWKHQHWZRUNVROYHU'HWDLOVDERXWWKHPHDVXUHVWDNHQWRFLUFXPYHQWWKHVHGLIILFXOWLHVLQFOXGLQJWKH
XVHRIUHOD[DWLRQFRHIILFLHQWVDQGVSDUVHPDWUL[VROYHUPRGLILFDWLRQVDUHEH\RQGWKHVFRSHRIWKHSUHVHQWSDSHU$OVR
EH\RQGWKHVFRSHRIWKHSDSHULVWKHFRPSDULVRQRIWKHFRQYHUJHQFHUDWHRIWKHRULJLQDOVROYHUDQGWKHQHZVROYHU
7KHFRPSXWDWLRQRIWKHWRWDOOHDNDJHVERWKIRUHDFKSLSHDQGIRUWKHQHWZRUNDVDZKROHLVGRQHLQVLGHWKHVROYHU
DQGWKHUHVXOWVDUHZULWWHQWRWKH(3$1(7K\GUDXOLFRXWSXWILOHDWHDFKWLPHVWHSIUHTXHQWO\LWLVFRQVLGHUHGDYDOXH
RIRQHKRXU7KHWRWDOZDWHUORVWLQHDFKWLPHVWHSLVFRPSXWHGWDNLQJLQWRDFFRXQWDOOK\GUDXOLFHYHQWVWKDWRFFXU
GXULQJWKHWLPHVWHS7KHVHHYHQWVFDQRFFXUGXHWRFKDQJHVLQWKHVWDWHRIWKHQHWZRUNHOHPHQWVIRUH[DPSOHWKH
FKDQJHRIDSXPSVWDWXVRURIDWDQNVWDWXV/HDNDJHIURPSLSHVFRQQHFWHGWRWDQNVRUUHVHUYRLUVLVIXOO\DVVLJQHGWR
WKHRWKHUHQGQRGH
7KHVROYHULVDOVRFKDQJHGWRUHSRUWWKHRFFXUUHQFHRISUHVVXUHGHILFLHQWHYHQWVDQGWKHUHVSHFWLYHQRGHRUQRGHV
DQGWKHWLPHRIRFFXUUHQFHDQGWKHDPRXQWRISUHVVXUHYLRODWLRQV7KLVLQIRUPDWLRQFDQEHXVHGE\DVNLOOHGXVHUWR
WDNHVXLWDEOHPHDVXUHVWRUHPHG\RUDYRLGIDXOWFRQGLWLRQV
([SORULQJ:DWHU1HW*HQ
7RLOOXVWUDWHWKHSUHVVXUHGULYHQEHKDYLRURI:DWHU1HW*HQWKH&7RZQQHWZRUNPRGHOZDVFKRVHQ7KLVPRGHOLV
XVHGLQWKH%DWWOHRI%DFNJURXQG/HDNDJH$VVHVVPHQWIRU:DWHU1HWZRUNV±%%/$:1DFRPSHWLWLRQWKDWLVJRLQJ
WRWDNHSODFHDWWKHWK:DWHU'LVWULEXWLRQ6\VWHPV$QDO\VLVFRQIHUHQFH7KH&7RZQQHWZRUNUHTXLUHVDPLQLPXP
5(3($7
3'GHPDQGV FRPSXWHSUHVVXUHGHSHQGHQWGHPDQGGHULYDWLYHWHUPV
3'OHDNDJHV FRPSXWHSUHVVXUHGHSHQGHQWOHDNDJHVGHULYDWLYHWHUPV
QHZFRHIIV FRPSXWHFRHIILFLHQWVRIOLQHDUL]HGQHWZRUNHTXDWLRQV
QHWVROYH FRPSXWHOLQHDUV\VWHPVROXWLRQQHZKHDGV
QHZIORZV FRPSXWHVQHZIORZV
XSGDWHKHDGV XSGDWHKHDGVXVLQJUHOD[DWLRQ
XSGDWHIORZV XSGDWHIORZVXVLQJUHOD[DWLRQ
XSGDWHUHOD[DWLRQXSGDWHUHOD[DWLRQFRHIILFLHQW
817,/FRQYHUJHQFH
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SUHVVXUHRIPWRIXOO\VDWLVI\WKHUHTXLUHGGHPDQGRUQRQQHJDWLYHLQQRGHVZLWKRXWGHPDQG)LJVKRZVWKH&
7RZQQHWZRUN OD\RXW6RPHQRGHVDUHKLJKOLJKWHG>@ WRHDVLO\ LGHQWLI\]RQHVZLWK LQVXIILFLHQWSUHVVXUHWKDW LV
QRGHVZLWKSUHVVXUHEHORZWKHPLQLPXPUHTXLUHG


)LJ±&7RZQQHWZRUNOD\RXWZLWKSUHVVXUHGHILFLHQWQRGHVKLJKOLJKWHG

7KH DLP RI WKH %%/$:1 FRPSHWLWLRQ LV WR SURSRVH D GHVLJQ PHWKRGRORJ\ IRU UHGXFLQJ ZDWHU ORVVHV GXH WR
EDFNJURXQG OHDNDJH 7KH ³FRPSHWLWRUV´ PXVW SURSRVH D VWUDWHJ\ WR PLQLPL]H WKH RSHUDWLRQDO FRVWV HQHUJ\
FRQVXPSWLRQDQGZDWHUORVVHVDQGWKHFDSLWDOFRVWVLIXVHG)LJVKRZVWKHQRGDOSUHVVXUHVDQGWKHSLSHOHDNDJHV
FRPSXWHGZLWK7KHEDFNJURXQGOHDNDJHJUDSKDOORZVDQHDVLO\LGHQWLILFDWLRQRIWKHSLSHVDQGDUHDVWKDWPRVW
FRQWULEXWHWRWKHZDWHUORVVHV


)LJ±&7RZQQHWZRUNQRGDOSUHVVXUHDQGEDFNJURXQGOHDNDJH

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7KHEDFNJURXQGOHDNDJHLVDVVLJQHGWRSLSHHQGQRGHVIROORZLQJ)LJVKRZVWKHUHODWLRQVKLSEHWZHHQWKHSLSH
EDFNJURXQGOHDNDJHDQGWKHSUHVVXUHDWLWVHQGQRGHVIRUSLSH3PDUNHGLQ)LJ3LSH3LVDOHQJWK\SLSH
PDQGLWVHQGQRGHV-DQG-DOZD\VVKRZKLJKSUHVVXUHOHDGLQJWRKLJKEDFNJURXQGOHDNDJHYDOXHV


)LJ±5HODWLRQVKLSEHWZHHQSLSHHQGQRGHVSUHVVXUHDQGSLSHOHQJWKDQGWKHEDFNJURXQGOHDNDJH

)LJVKRZVWKHLQVWDQWDQHRXVEDFNJURXQGOHDNDJHFRPSXWHGEDVHGRQWKHDYHUDJHSUHVVXUHRIWKHSLSHHQGQRGHV
7KH WRWDO ZDWHU ORVVHV IRU D VLQJOH SLSH RU IRU WKH QHWZRUN DV D ZKROH FDQ EH FRPSXWHG E\ PXOWLSO\LQJ WKH
LQVWDQWDQHRXVOHDNDJHYDOXHVE\WKHWLPHVWHS+RZHYHUWKHUHFDQEHDVPDOOGLIIHUHQFHEHWZHHQWKHYDOXHREWDLQHGLQ
WKLVZD\DQGWKHYDOXHFRPSXWHGXVLQJWKHVXPRIWKHOHDNDJHRYHUDOO³VPDOO´VXEWLPHVWHSVWKDWRFFXULQDWLPHVWHS
GXHWRWKHK\GUDXOLFHYHQWVUHIHUUHGLQWKHDERYHVHFWLRQ)RUH[DPSOHRYHUWKHILUVWWLPHVWHSRQHKRXUWKHWRWDO
ZDWHUORVVHVFRPSXWHGXVLQJLQVWDQWDQHRXVOHDNDJHYDOXHLVOLWUHVZKLOHLWLVOLWUHVXVLQJWKHVXPRYHU
DOOWKHVXEWLPHVWHSV
(3$1(7LQWHUIDFHFRPSRQHQWRQO\UHSRUWVWKHQHWZRUNVWDWHDWVRPHVSHFLILFLQVWDQWVQDPHO\DWWKHUHSRUWWLPH
VWHSRUDWWKHK\GUDXOLFWLPHVWHS+\GUDXOLFHYHQWVWKDWRFFXUEHWZHHQWKHVHUHSRUWWLPHPDUNVDUHKLGGHQIURPWKH
XVHU XQOHVV QHJDWLYH SUHVVXUHV DUH YHULILHG LQ WKH QHWZRUN 7KLV UHSRUWLQJPRGH LV VDWLVIDFWRU\ IRUPRVW DQDO\VLV
VFHQDULRV1HYHUWKHOHVV LQSUHVVXUHGHILFLHQW VFHQDULRV WKLV UHSRUWLQJPRGH FDQ KLGHXQDFFHSWDEOHQHWZRUN VWDWHV
7KHUHIRUH WKH(3$1(7K\GUDXOLFVROYHUZDVDGDSWHG WRUHSRUWDOOSUHVVXUHGHILFLHQWHYHQWV LGHQWLI\LQJ WKH WDUJHW
QRGHWKHWLPHRIWKHRFFXUUHQFHDQGWKHDPRXQWRISUHVVXUHYLRODWLRQ7KLVGDWDZDVXVHGLQ>@WRREWDLQVROXWLRQV
IRUWKH%%/$:1FRPSHWLWLRQWKDWIXOILOWKHPLQLPXPSUHVVXUHFRQVWUDLQWRQHYHU\QRGHDQGDWHYHU\WLPHQRWRQO\
RQWKHUHSRUWWLPH
&RQFOXVLRQV
7KHDQDO\VLVRI:'6XQGHUSUHVVXUHGHILFLHQWFRQGLWLRQVPXVWEHVXSSRUWHGE\WRROVWKDWFDQFRPSXWHWKHDYDLODEOH
GHPDQGDVDIXQFWLRQRIWKHSUHVVXUHFRQGLWLRQV7KLVUHTXLUHPHQWKDVOHGWRWKHGHYHORSPHQWRISUHVVXUHGHPDQGDQG
SUHVVXUHOHDNDJHUHODWLRQVKLSVWRPRGHOWKHDYDLODEOHQRGDOGHPDQGDQGSLSHOHDNDJH7KLVSDSHUVKRZVKRZWKHVH
UHODWLRQVKLSVDUHLPSOHPHQWHGLQ:DWHU1HW*HQ±DQ(3$1(7H[WHQVLRQ±DQGKRZWKHVHQHZFDSDELOLWLHVFDQEHXVHG
,WLVIRFXVHGRQWKHEHKDYLRURIWKHSUHVVXUHGULYHQVLPXODWLRQDQGDGGUHVVHVWKHQHHGWRUHSRUWPRUHGDWDDERXWWKH
LQWHUQDOVWDWHRIWKHV\VWHPPDLQO\ZKHQWKHSUHVVXUHLVSRVLWLYHEXWLQVXIILFLHQWWRIXOO\VDWLVI\WKHUHTXLUHGGHPDQG
$VSHFLDODWWHQWLRQKDVEHHQGHGLFDWHGWRWKHFRPSXWDWLRQRIZDWHUORVVHVWKURXJKSLSHOHDNDJHV
2QH JUHDW DGYDQWDJH RI MRLQLQJ LQ WKH VDPH WRRO ±:DWHU1HW*HQ ± WKH GHPDQGGULYHQ DQG WKH SUHVVXUHGULYHQ
DSSURDFKHVLVWKDWWKHVDPHQHWZRUNPRGHOZLWKPLQRUDQGDXWRPDWLFPRGLILFDWLRQVFDQEHXVHGIRUERWKW\SHVRI
VLPXODWLRQZKLFKFDQVDYHWLPHDQGHIIRUW
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$YDLODELOLW\
:DWHU1HW*HQFDQEHGRZQORDGHGIURPKWWSZZZGHFXFSWa:DWHU1HW*HQ
5HIHUHQFHV
>@/$5RVVPDQ(3$1(7XVHUV¶PDQXDO'ULQNLQJ:DWHU5HVHDUFK'LYLVLRQ5LVN5HGXFWLRQ(QJLQHHULQJ/DERUDWRU\2IILFHRI5HVHDUFKDQG
'HYHORSPHQW86(QYLURQPHQWDO3URWHFWLRQ$JHQF\&LQFLQQDWL
>@-0XUDQKR-$)HUUHLUD-6RXVD$*RPHVDQG$6i0DUTXHV:DWHU1HW*HQ±DQ(3$1(7H[WHQVLRQIRUDXWRPDWLFZDWHUGLVWULEXWLRQ
QHWZRUNPRGHOVJHQHUDWLRQDQGSLSHVL]LQJ:DWHU6FLHQFH	7HFKQRORJ\:DWHU6XSSO\,:$3XEOLVKLQJ
>@(7RGLQLDQG63LODWL$JUDGLHQWDOJRULWKPIRUWKHDQDO\VLVRISLSHQHWZRUNV&RPSXWHUDSSOLFDWLRQVLQZDWHUVXSSO\9RO,6\VWHPVDQDO\VLV
DQGVLPXODWLRQ%&RXOEHFN	&+2UUHG:LOH\/RQGRQSS
>@662]JHUDQG/:0D\V$VHPLSUHVVXUHGULYHQDSSURDFKWRUHOLDELOLW\DVVHVVPHQWRIZDWHUGLVWULEXWLRQQHWZRUNVLQ3URFRIWKHWK,$+5
&RQJUHVV7KHVVDORQLNLSS
>@(7RGLQL$PRUHUHDOLVWLFDSSURDFKWRWKH³H[WHQGHGSHULRGVLPXODWLRQ´RIZDWHUGLVWULEXWLRQQHWZRUNV$GYDQFHVLQZDWHUVXSSO\PDQDJHPHQW
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